The purpose of this study was to investigate the awareness, usage, perceived effectiveness and potential future use of improvement tools and techniques via two sets of comparisons: between public and private sector organisations and between manufacturers and service organisations. The need for the study was driven by the current lack of understanding of the extent of improvement tools and techniques adoption on a global scale. A questionnaire survey of 453 respondents from over 20 countries was conducted and the quantitative data was analysed through use of the IBM SPSS software package. The study's findings indicated that there are no significant differences between both sets of organisations for the majority of improvement tools and techniques. However, this study has shown that public sector organisations are more likely to adopt some improvement tools and techniques in comparison to their private sector counterparts. Similarly, service organisations are also more likely to adopt some improvement tools and techniques than their manufacturing counterparts. These results contradict the conventional perception that improvement tools and techniques are used more often by the private sector and manufacturing organisations.
Introduction
It is evident that the use of business improvement tools and techniques in global organisations is widespread. A number of academic studies (Yung and Chan 2003 , Greasley 2004 , Kornfeld and Kara 2011 , Psomas, Fotopoulos, and Kafetzopoulos 2011 and consultancy based studies (Rigby and Bilodeau 2013) have shown the extensive use of improvement tools and techniques, the most popular typically being benchmarking, business excellence, knowledge management, Plan, Do, Check, Act (PDCA), Quality Function Deployment (QFD), Six Sigma and Total Quality Management (TQM). The literature also highlights that organisations in different sectors and industries are likely to place different emphasise when selecting which improvement tools and techniques to implement (Rees 1995) .
The need for a study on improvement tools and techniques is driven by the current lack of understanding of the extent of improvement tool adoption on a global scale. Many previous studies have examined the adoption techniques used by organisations within a given region (Esain, Lethbridge, and Elias 2011, Delgado-Hernandez and Aspinwall 2005, Qui and  Tannock 2010) but have not compared the results of several regions. A study by Radnor (2010) found that a number of publications have noticed a difference in the adoption and usage of improvement tools and techniques (mainly Lean, Six Sigma, Business Process Reengineering and TQM), both in terms of public versus private sector organisations and manufacturing versus service organisations. However, these studies were limited in scope in terms of geographical coverage and tools and techniques selection. In addition, they failed to take into account the increasing trends in service organisations as noted by Gupta, McDaniel, and Herath (2005) .
Using input from more than 400 questionnaire responses, this study investigates the awareness, use, perceived effectiveness and potential future use of 21 improvement tools and techniques via two sets of comparisons: between public and private sector organisations and between manufacturers and service organisations across the world. The study was carried out in collaboration with the Global Benchmarking Network (GBN), a "network of organisations and experts focused on promoting and facilitating the use of benchmarking and sharing of best practices by helping each other, and working together" (Global Benchmarking Network 2012).
The paper starts with a literature review and continues with the research aims and objectives. The methodology is then explained before the questionnaire findings are presented and discussed. Finally, the conclusions of the study and its implications and limitations are presented.
Literature Review
The literature review for this study is organised as follows:
1. Background to Improvement Tools and techniques -this section gives a short review of improvement tools and techniques and their applications. (Foster 2010) , Balanced Scorecard, Six Sigma, PDCA, QFD, Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis and TQM (Sower 2011) , Balanced Scorecard, Business Excellence, BPR Corporate Social Responsibility (CSR), Lean, PDCA, QFD, Quality Management System, Six Sigma, TQM and 5S (Slack, Brandon-Jones, and Johnston 2013) and Balanced Scorecard, BPR, Knowledge Management, Mission and Vision Statement and TQM (Rigby 2011) . Therefore, from the literature, this study has identified and studied the most frequently used improvement tools and techniques which include benchmarking (informal, performance and best practice), balanced scorecard, business excellence, BPR, CSR system, customer surveys, employee suggestion scheme, improvement teams, knowledge management, lean, mission and vision statement, PDCA, QFD, quality management system, six sigma, SWOT, TQM and 5S. These scholars' definitions aided the authors in terms of identifying the most commonly used improvement tools and techniques to include in the questionnaire survey.
Although improvement tools and techniques are widely used, their adoption has not been without problems or barriers. To be successfully implemented, improvement tools and techniques need an enabling environment and important elements of these are top management commitment and having the right level of employee skills (Beaumont, Sohal, and Terziovski 1997) . According to Fotopoulos, Psomas, and Vouzas (2010) , poor commitment from top management negatively impacts employee motivation and willingness to adopt improvement tools and techniques. Furthermore, it has been found that poor training and weak employee skills in the use of improvement tools and techniques have been responsible for past failures in improvement programmes (Dale and McQuater 1998, Joseph, Rajendran, and Kamalanabhan 1999) . A further barrier is the difficulty in choosing the most appropriate tools and techniques and previous studies have suggested that there are hundreds of improvement tools and techniques that can potentially be used by organisations (Mohammad et al. 2011, Adebanjo and Mann 2008 ).
The differences in nature and purpose of the different improvement tools and techniques suggests that not all tools and techniques will be applicable to all types of organisation and it was suggested by Rees (1995) that different organisations have different priorities when selecting improvement tools and techniques. Qui and Tannock (2010) suggested that the emphasis on particular tools and techniques may be highly dependent on the particular industry or market in which an organisation operates. The perspective on sector or market is quite interesting as previous studies on improvement tools and techniques have tended to concentrate their focus on singular/limited sectors or countries. For example, Qui and Tannock (2010) and Esain, Lethbridge, and Elias (2011) focused on China and Wales respectively while Delgado-Hernandez and Aspinwall (2005) focused on the construction industry. Therefore, while studies such as Johnston and Clark (2008) , and Fitzsimmons and Fitzsimmons (2011) have suggested that improvement tools and techniques have applicability in both public and private sector organisations, there is a dearth of comparative studies that have studied cross-sector adoption. Therefore, this study compares the use of improvement tools and techniques in both public and private sector organisations as well as service and manufacturing sector organisations.
Public Vs. Private Sector Adoption
This section of the literature review will investigate the differences in working environment between the 2 sectors before reviewing the results of previous studies that have looked at the differences in adoption (and the results obtained) between the 2 sectors.
Differences in Organisational Environment
It has been suggested in a number of previous studies that when compared to the private sector, public sector organisations are characterised by complex organisational structures, increased bureaucracy and complicated processes (Cox III 1995 , Mansour and Jakka 2013 , Sinha 1999 . These factors are likely to negatively impact the adoption of improvement tools and techniques. Furthermore, the difficulty in some cases of knowing who the 'customer' is and the fact that public sector organisations assign costs differently to private sector organisations (e.g. no 'profit' focus) may impact the selection of appropriate tools and techniques in the public sector (Cox III 1995 , Glaser 1993 , Goh 2000 . These characteristics and the fact that public sector organisations are likely to view 'value' from the perspective of factors (such as adherence to policy) rather than profit has led to a conclusion by McNary (2008) that public sector organisations have a reduced incentive to adopt improvement tools and techniques. In recent years, governments such as the UK government have been increasingly demanding better value in return for resources allocated to public sector organisations (McAdam and O'Neill 2002, Barton and Barton 2011) . This has led to an increased focus on performance and emphasis on benchmarking and other improvement tools and techniques. Evidence of this is the increasing numbers of public sector organisations applying for business excellence awards in countries such as the US, New Zealand, Singapore, Australia and the UK (Watson 2004 
Differences in Adoption and Results
The fact that the vast majority of improvement tools and techniques originated from the private sector has been touted as an important factor in the suggestion that private sector organisations provide better service than their public sector counterparts (Cristian and Costel 2011, Sinha 1999) . While there is some evidence that some public sector organisations have failed to successfully implement improvement tools and techniques (McNary 2008) , there is also strong evidence to show that while many public sector organisations are not as aware of improvement tools and techniques. However, the public sector organisations that are aware of these improvement tools and techniques have gained positive results and rate such tools and techniques highly (Radnor 2010, Esain, Lethbridge, and Elias 2011) . In many countries the public sector is required to be more accountable than in the past and there is therefore an increased emphasis on the public sector being efficient and citizen-centric (Dereli 2011, Marcuccio and Steccolini 2009 There are many examples of success stories of improvement tool adoption within the public sector. Antony et al. (2007) list several public sector projects in the UK that have benefited from the implementation of Six Sigma; some projects saved the organisation up to $1.2 million, with others saving $60,000, $600,000 or $800,000. The studies by Chen and Sawyers (1994) and Mani (1995) showed that the United States Internal Revenue Service (IRS) gained a number of benefits such as improved satisfaction, reduced dissatisfaction as well as numerous financial gains from implementing improvement tools and techniques. Sharma and Hoque (2002) highlighted the benefits obtained by a public sector housing association in Fiji after adopting improvement tools and techniques; these included improved quality, increased sales, improved satisfaction (for both customers and employees), reduced costs of poor quality, reduced delivery times, reductions in staff turnover and absenteeism, reduced leadtimes on loan approvals, improved teamwork, improved employee moral and an improvement in operating and financial performance (including profitability). Furthermore Irfan et al. (2012) found that improvement tools and techniques increased the overall operational performance of hospitals within Pakistan, particularly in terms of productivity and efficiency. The actual benefits obtained included reduced lead-times, increased process standardisation, reduction in waste, reduction in overall cost, more effective diagnosis and increased capacity.
Several authors have made a number of suggestions on how to increase the adoption of improvement tools and techniques in the public sector. For example, strong leadership, strong support from upper management, good training and development and strong alignment to strategy are just some examples (Esain, Lethbridge, and Elias 2011) . Other authors suggest top management support, adequate publicity, a strong team attitude and commitment to the projects (Goh 2000) . Probably the most helpful recommendation is given by Radnor and McGuire (2004) who suggest that improvement tools and techniques be adapted rather than adopted by public sector organisations and that cost reduction and waste elimination (as opposed to profitability) should be analysed when assessing the success of these tools and techniques.
Manufacturers Vs Services Adoption
An important factor in terms of which improvement tools and techniques an organisation should adopt is the industry the organisation belongs to (Huq and Stolen 1998) . Similar to the relationship between public and private organisations, the success of improvement tools and techniques in the manufacturing industry has increased interest in the use of such improvement tools and techniques in the service industry (Talib and Rahman 2012) . Whereas the applicability of these tools and techniques to the manufacturing industry is never questioned, we are still unsure as to how applicable or suitable the tools and techniques are for service-based organisations. For this reason, it is important that we compare the two industries. Similar to the previous section, this section of the literature review will focus on the differences between manufacturers and service organisations in terms of their working environment before comparing the adoption rates and results of organisations in the 2 industries based on previous studies.
Differences in Organisational Environment
The origins of improvement tools and techniques lie in the manufacturing industry and manufacturers have obtained a multitude of benefits from their implementation; these include increased flexibility, reduction in lead times, increased agility, increased production capability, increased performance, improved relationships with customers and suppliers and the shift from a reactive to a proactive strategy (Sohal and Egglestone 1994) . There are several differences between manufacturing and service-based organisations and these differences can play a vital role in the selection of a particular improvement tool (MartinezLorente, Dewhurst, and Gallego-Rodriguez 2000). Manufacturing organisations place emphasis on the "hard and quantifiable production aspects"; in comparison, service organisations concentrate more on "qualitative and softer aspects of customer care and cultural change" (Rees 1995) . This is because manufacturing organisations use standardised processes, whereas this is not advisable for service organisations, who need robust processes capable of allowing customisation (Radnor 2010 ). These differences between organisation types can lead to difficulties in applying certain improvement tools and techniques to servicebased problems, especially given that their original purpose was to serve manufacturing processes (Prajogo 2005) . Other general differences are that service organisations tend to have more employees, are more likely to use consultants and tend to use multiple-sourcing as opposed to single-sourcing which is preferred by manufacturers (Beaumont, Sohal, and Terziovski 1997) . Service organisations are also more susceptible to the fluctuating demands of customers and as a result tend to find it difficult to perceive and predict customers' perception of their service quality (Woon 2000) . Service organisations also tend to have a larger number of customers, as their customers are typically the end consumer (in most cases this is the public at large). Manufacturers, on the other hand, are more likely to have a smaller number of customers that then serve as distributors for their products or services.
Other key differences surround the outputs of the 2 types of firm, with service outputs usually being more difficult to measure in terms of quality (Huq and Stolen 1998) , as services are usually "abstract rather than concrete, transient rather than permanent, and psychological rather than physical" (Gupta, McDaniel, and Herath 2005) . Other ways in which service outputs differ from manufactured outputs include service intangibility, simultaneity of production, delivery and consumption, perishability, variability of expectations of customers, and the participatory role of the customers in service delivery (Sureshchandar, Rajendran, and Anantharaman 2001) . It is also more difficult to clearly define customers' needs and expectations for services, as these are generally more idiosyncratic than those of manufacturing firms. Testing for quality issues and understanding the customer's perception of the quality of the service also tends to be more challenging (Prajogo 2005) ; whereas manufacturing organisations can purchase state of the art machinery in order to improve quality, the customised nature of services makes managing quality a particularly difficult issue (Huq and Stolen 1998) . Bayo-Moriones and Cerio (2003) also point to differences in organisational structure; in manufacturing organisations the quality department is highly placed in the organisational structure, whereas most service organisations do not have a department dedicated to quality.
Differences in Adoption and Results
The factors discussed in the previous section have led some authors to believe that service organisations lag their manufacturing counterparts when it comes to awareness and usage of improvement tools and techniques (Yasin et al. 2004 , Gupta, McDaniel, and Herath 2005 , Beaumont, Sohal, and Terziovski 1997 . However, other authors believe that there is no difference between manufacturing and service sector organisations when it comes to adoption of practices or performance. Huq and Stolen's (1998) analysis of US organisations found that there were no differences between the two sectors in terms of mission statement importance, customer focus, management commitment, customer feedback tools and techniques used and employee empowerment. Their conclusion was that although the 2 industries are markedly different, improvement tools and techniques are truly generic. The study also suggested that the problems of implementing the improvement tools and techniques are the same for both industries, therefore the solutions will be similar. Other studies have shown substantial benefits achieved by service sector organisations upon adoption of a variety of improvement tools and techniques including six sigma (Chakrabarty and Tan 2007) and lean manufacturing techniques (Amin and Karim 2013) . For example, Esimai (2005) found that introducing lean six sigma into a US hospital environment gave the benefits of reduction in errors (a 55% reduction over a 5 month period), an estimated labour reduction of $1.32 million annually, improved employee morale, increased teamwork and an increase in patient satisfaction.
Summary
This literature review has shown that there are conflicting perceptions in terms of how improvement techniques have been adopted by the public and private sector organisations as well as by manufacturing and service organisations. Furthermore, there has been no research undertaken on a global scale investigating these sectors and tool usage across a large number of improvement tools and techniques. What is not in doubt is that a range of improvement tools and techniques are used in these sectors / industries with varying degrees of success.
Research aim and objectives
The aim of this study was to investigate the awareness, usage, effectiveness and potential future use of 21 business improvement tools and techniques across the world. The study then aimed to investigate if there are significant differences between those in different sectors / industries. In light of this, the objectives of the study were as follows:
a. Investigate and identify a number of business improvement tools and techniques that are used across different types of organisation, b. Investigate the differences in awareness, usage, effectiveness and potential future use of these tools and techniques between those in the public and private sectors, and c. Investigate the differences in awareness, usage, effectiveness and potential future use of these tools and techniques between those in the manufacturing and services industries.
Research methodology
As this study required data from organisations worldwide in different sectors and industries, it was decided that questionnaire-based research was the most appropriate methodology. According to Denscombe (2003) and Delgado-Hernandez and Aspinwall (2005) , questionnaires are most appropriate where responses are required from a large number of geographically disparate respondents. Burns (2000) also believes that questionnaires can improve the reliability of the research study due to their use of standardised responses from all participants, whereas Saunders et al (2009) suggested that the questionnaire approach is "one of the most widely used data collection techniques".
The findings of this study represent a part of a larger study that was supported by the Global Benchmarking Network (GBN). This membership-based association has representatives in more than 25 countries and the success of this study was facilitated by the support of its members.
Questionnaire design
The first draft of the questionnaire was completed and presented to GBN delegates from 8 different countries, after which the researchers and GBN members further refined it over a period of three months. As a result, numerous iterative improvements were made to the questionnaire. The GBN members agreed to promote the questionnaire in their respective countries and also offered to translate the questions into their local languages, thereby minimising the "lost in translation" effect identified by Delgado-Hernandez and Aspinwall (2005) . Three months were spent modifying the questionnaire via input sought from other GBN members as well as from the academic community.
Robson (2002) believes that questionnaires work best when standardised questions are used; this ensures that the questions will be interpreted the same way by all respondents. This is particularly significant in this study, as it is important that the questions have the same meaning for all respondents regardless of language or culture (Saunders, Lewis, and Thornhill 2009) . For this reason, the use of close-ended questions was prominent; for current and future use of the improvement tools and techniques, a dichotomous "yes / no" answer was required, whilst for the awareness of the tools and techniques, an ordinal scale of "zero / minor / moderate / high" was supplied. Finally, for the effectiveness of the tools and techniques, a five level ordinal scale of "unknown / no effect / minor / moderate / major" was used. Respondents were requested to only answer questions that were relevant to their usage (or non-usage) of the tools and techniques. For example, only organisations that used the tools and techniques could rate their level of effectiveness. In addition, only organisations that did not currently use a tool or technique were allowed to indicate whether they intended to use the tool or technique in future.
In order to further minimise the potential misinterpretation of the improvement tools and techniques across the various countries, the researchers ensured a definition for each tool was displayed within the questionnaire, as suggested by Delgado-Hernandez and Aspinwall (2005) . For example, Six Sigma was defined as "…a measured and fact-based approach to reducing process variation and improving performance" and 5S was defined as "…a method for organising a workplace, especially a shared workplace (like a shop floor or an office space), and keeping it organised. It is also referred to as a housekeeping methodology".
Questionnaire Deployment and Analysis
The questionnaire was translated into Hungarian, Arabic, German, Chinese and Russian so as to make it more respondent-friendly. GBN members then sent the questionnaire to their contacts within their home countries. As suggested by Hewson et al (2003) , the questionnaire was also made available online via the Business Performance Improvement Resource (BPIR) website, an online business improvement resource with over 8,000 members across the world. E-mails were also sent to BPIR members (and other individuals associated with BPIR) to encourage them to complete the questionnaire online. Because of this, it is difficult to establish how many organisations were sent the questionnaire; however, the researchers do know that e-mails were sent to over 8,000 individuals registered with the BPIR website.
The IBM SPSS Statistics software package was used to analyse the questionnaire responses. As suggested by Kohlman and Moock (2009), the ordinal questions were analysed using the Mann-Whitney U test, whereas the binary questions were analysed using the chi-square test.
Survey Findings
In total 453 valid questionnaires were received and these encompassed respondents from over 44 countries. Out of the 453 respondents, 124 (27%) were from the public sector, 283 (63%)
were from the private sector and 44 (10%) were from the not-for-profit sector. Similarly, 123 (27%) were manufacturers and 328 (72%) offered services (2 respondents failed to answer this question). Table 4 shows the results of a Chi-Square test exploring the differences in terms of whether or not the organisation intends to use the improvement tool in the next 3 years. Respondents were asked to answer Yes or No to whether or not they were thinking of using each of the identified improvement tools and techniques in the foreseeable future. Interestingly, the only statistically significant result was associated with Other tools and techniques with public sector organisations more likely to use these tools and techniques in the future than their private sector counterparts. 
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The results of table 6 show statistically significant differences between manufacturers and service organisations in terms of the usage of the improvement tools and techniques. Respondents were asked to answer Yes or No to whether or not they were currently using each of the identified improvement tools and techniques. There are statistically significant differences for Informal Benchmarking, Business Excellence, Lean, QFD Quality Management System, Six Sigma, 5S and Other. The findings indicate that service organisations are more likely to use Informal Benchmarking and Business Excellence, whereas manufacturing organisations are more likely to use Lean, QFD, Quality Management System, Six Sigma, 5S and Other. 
INSERT TABLE 8 HERE
Discussion
The results have shown that there are significant differences in the perception and usage of improvement tools and techniques between public and private sector organisations as well as between manufacturing and service organisations. These differences are discussed in this section.
Public vs Private Sector Organisations
The results suggest that public sector organisations are significantly more aware of Informal Benchmarking and Business Excellence while private sector organisations are significantly more aware of CSR, Lean and 5S. The greater awareness in the public sector is probably as a result of various government initiatives aimed at promoting sharing best practices and promotion of Business Excellence awards (Mohammad and Mann 2010) . The authors would suggest that the difference in levels of awareness of CSR is partly because the nature of private sector organisations inherently means that social responsibility is a key component of their 'normal' activities. This may be because it has been found that not only can failure to adopt CSR cause considerable damage to the brand of commercial organisations but the adoption of CSR can actually result in better sales and increased market share (Awaysheh and Klassen 2010, Salam 2008) .
Public sector organisations are also significantly more likely to adopt Informal Benchmarking, Performance Benchmarking and Business Excellence. There is evidence to show that in an effort to promote Benchmarking and Business Excellence in the public sector, governments in some countries have gone as far as developing bespoke models for their countries (Talwar 2008 ) and promoted their use in public sector organisations. The development and promotion of these approaches can be arguably linked to the increasing requirements for public sector organisations in some countries to be more efficient in their operations and to benchmark themselves against each other (Dereli 2011 , Marcuccio and Steccolini 2009 ,McAdam and O'Neill 2002 . Furthermore, in some countries, such as the UK, there are national and regional awards such as the Association for Public Service Excellence awards and the Essex Business Excellence awards that specifically encourage public sector organisations to adopt Business Excellence and Benchmarking. The implication is that the drive from governments has had a major impact on the willingness of public sector organisations to adopt Benchmarking and Business Excellence. This finding is important, as this is the first study to identify that some tools and techniques are used more frequently in the public sector. The implication of this is that public sector organisations are becoming increasingly accountable in recent years, hence the need for performance benchmarking and business excellence. Similarly, it could be said that conducting benchmarking in the public sector may be easier than in the private sector as there is less commercial sensitivity when sharing information. The Business Excellence result can be explained by the fact that in some countries the public sector is mandated to use business excellence frameworks and in other countries (e.g. Singapore it is strongly encouraged). On the other hand, private sector organisations are significantly more likely to adopt Lean techniques and some of the quality management tools and techniques (QFD, 5S and Six Sigma). Therefore, while increasing adoption of Lean techniques and other improvement tools and techniques in the public sector has been mooted (Radnor 2010, Esain, Lethbridge, and Elias 2011) , this sector still lags the private sector in lean adoption as well as adoption of specific quality related tools and techniques.
With respect to effectiveness, the only significant differences were for BPR and Balanced Scorecard; both of these were significantly more effective in private organisations. The difference for the scorecard may be due to some public sector organisations not operating in terms of profitability and customers (Goh 2000 , Cox III 1995 , thereby reducing the perceived relevance of the tool. It is important to mention, however, that the perspectives of the balanced scorecard are readily transferable to the public sector. The authors would also suggest that the difference for BPR may be due to the increased bureaucracy of public sector organisations (Sinha 1999 ) which leaves them less prone to the radical changes that characterise BPR. The authors would also suggest that public sector organisations are, in general, more stable than their private sector counterparts, which would indicate a minimised need for BPR.
However, the fact that there are no other significant differences for the other tools and techniques suggests that both public and private sector organisations are still not taking full advantage where their level of adoption has been found to significantly lag the other.
Furthermore, as the study shows virtually no significant differences in intentions of future use, the suggestion is that neither public nor private sector organisations are likely to breach gaps for tools and techniques where they currently lag. The relatively low levels of intended future use raise some concerns about how awareness and benefits of the adoption of these tools and techniques are being promoted in different countries. A study of business excellence adoption in Asia found that promotional activities by government agencies and custodians of business excellence awards were central to their adoption by different organisations. The study also showed that the most important reason for adoption was the desire to become world class. If this is viewed in the context of the link between awareness, adoption and benefits that have been identified in this study, there is a strong case for advocating widespread promotion of these tools and techniques, and particularly in sectors where such promotional activities currently lag.
Manufacturing vs Service Organisations
With respect to awareness of the improvement tools and techniques, the findings from this analysis mirror the findings from the above analysis to some extent. Manufacturers were significantly more aware of CSR, Lean, PDCA, Quality Management System and 5S. This could be due to a number of reasons, such as the tools and techniques being introduced into the manufacturing industry first, customers demanding the use of these tools and techniques to improve the quality of their products (Laosirihongthong 2013) and/or pressure to reduce waste and costs. On the other hand, that fact that service organisations typically do not produce tangible products may make them less likely to be aware of some of these tools. However, there is evidence that awareness of some tools and techniques such as lean management is increasing in some service sector industries such as healthcare (Burgess and Radnor, 2013) .
Furthermore, even though the literature suggests that Lean techniques have been widely embraced and adopted by the service industry (Comm and Mathaisel 2005 , Hines and Lethbridge 2008 , Miller 2005 , this study shows that the awareness levels in manufacturing organisations are still significantly higher. Perhaps one of the reasons why lean techniques still lag in the service industry was identified by Hines, Holweg, and Rich (2004) who noted that changing the organisational culture and mindset in aspects of the service industry poses considerable challenges. Another reason may be because compared to the manufacturing industry, lean techniques are a relatively recent introduction to the service industry (Burgess and Radnor (2013) and consequently, it will not be as embedded as it is in the manufacturing industry. However, service organisations are more likely to be aware of knowledge based techniques such as Informal Benchmarking and Business Excellence.
With the exception of a few tools and techniques (PDCA, QFD, CSR, Other tools and Six Sigma), the differences or lack of awareness are mirrored in the levels of usage. The implication, therefore, is that for the vast majority of tools and techniques, awareness is likely to lead to usage. However, for PDCA, QFD, CSR and Six Sigma, the results indicate that while some manufacturers are aware of these tools and techniques, they have decided not to utilise them. Therefore, while it is commonly accepted that these tools and techniques are of benefit to all types of organisations, there are still some organisations that are not adopting such tools and techniques. There may be a number of reasons for this, of which the cost of implementation is one. According to Elg and Hultman (2011) , many organisations are reluctant to implement CSR because of the cost of such implementation. Another potential reason why companies may be failing to adopt these tools was highlighted by Punnakitikashem et al. (2010) who found that some manufacturing companies in the automobile industry did not face sufficient enough pressure from their higher tier supply chain partners to implement quality management tools and techniques. Similarly, it has been suggested that many organisations will only adopt CSR if it is made a requirement by their customers (Tsoi 2009 ).
The findings from this study therefore provide clarity with regards to ongoing academic debate. While some authors have suggested that service organisations lag manufacturers in awareness and usage of improvement tools and techniques (Yasin et al. 2004, Gupta, McDaniel, and Herath 2005) , others have suggested that there are no differences in terms of usage of quality practices (Prajogo 2005) . The findings from this study indiate a more complex picture and suggest that for a majority of the tools and techniques considered, there were no significant differences in awareness and usage between manufacturers and service organisations. The findings also suggests that for the quality tools and techniques, the situation is not simplistic as manufacturers ranked significantly higher for some tools and techniques (e.g. 5S, QMS) but not significantly for others (e.g. TQM, Improvement teams). Furthermore, for the first time, this study has shown that service sector organisations are likely to be more significantly aware and use two tools (Informal Benchmarking and Business Excellence) in comparison to manufacturers. The implication is that organisations, irrespective of their sector, appear to have developed the maturity to understand different tools and only implement those that are most relevant to their business operations. Therefore, manufacturing organisations which place more emphasis on 'hard' and tangible production (Rees 1995) are more likely to use certain tools in comparison with service organisations which have 'softer' and less tangible outcomes (Huq and Stolen 1998) .
With respect to effectiveness of the tools and techniques, with the exception of QMS, SWOT and 5S, there were no significant differences between manufacturers and service sector organisations. This is an important finding as it suggests that both manufacturers and service organisations are relatively deficient in awareness and usage of some tools and techniques (e.g. Informal Benchmarking and Business Excellence for manufacturers) that are perceived by others to be effective. Therefore, the findings for these particular tools and techniques are different from those of other studies that have suggested that service organisations lag manufacturing organisations (Yasin et al. 2004 , Gupta, McDaniel, and Herath 2005 , Beaumont, Sohal, and Terziovski 1997 . These differences on only a few tools and techniques provide strong evidence for the importance of analysing improvement tools and techniques on an individual basis and not as a collective.
With respect to future use, manufacturers are significantly more likely to use 6 tools and techniques in comparison to service organisations while service organisations are not significantly more likely to use any tools and techniques. This suggests that manufacturers are likely to be more proactive in future adoption of tools and techniques that they currently do not use. However, these 6 tools and techniques do not include the 2 (Informal Benchmarking and Business Excellence) that service organisations use more often and this suggests that the significant gap in usage between the 2 types of organisation is unlikely to be closed any time soon. An important implication of these findings is that service organisatiaons still lag in their intention to use some improvement tools and techniques and particularly the 'hard' tools and techniques. While this may be because these toools are still primarily associated with production, this study has shown that the tools can be just as effective in service organisations. There is, therefore, a need to improve the levels of appreciation of the beneficial effects of a wider range of improvement tools and techniques in service organisations.
Conclusions
This study has investigated the awareness, usage, effectiveness and future use of improvement tools and techniques by comparing manufacturing and service organisations as well as public and private sector organisations. It has found that there were no significant differences between both sets of organisations for the majority of tools and techniques. However, for the first time, it has been found that public sector organisations are more likely to adopt some improvement tools and techniques in comparison to private sector organisations. In addition, it was found that service organisations are also more likely than manufacturers to adopt some tools and techniques. These findings run counter to conventional perception that improvement tools and techniques originated primarily from the private sector and from manufacturing organisations and consequently, public and service sector organisations lag in usage. The study has also found that while tools such as Lean management have been found to be effective in service and public sector organisations, their adoption still significantly lags manufacturers and private sector organisations.
This study has important managerial and academic implications. For managers, it is important to note that this study has shown that tools and techniques that had higher levels of awareness were also more likely to be adopted and consequently, there is a need for more awareness in areas where knowledge of improvement tools and techniques is lacking. In addition, it is important to note that for most tools and techniques, there were no significant differences in effectiveness between the types of organisations. Consequently, managers need to understand that all tools and techniques are potentially applicable to them irrespective of their sector and industry. Academically, there is a need to understand how these tools and techniques are adopted in different types of organisations, as there are likely to be differences in culture and process configuration between manufacturers and service organisations and also between public and private sector organisations. Further future research could be undertaken to understand why there are differences between the public and private sectors and the manufacturing and service sectors for tool awareness and usage, and whether this varies between countries. Such research could have important policy and intervention implications on the roles of government, economic bodies, trade associations and consultancies which all play a part in encouraging tool usage and helping organisations to apply them effectively. 
